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From 10th to 12th of July of this year the Spanish Federation of Biotechnologists (https://febiotec.es/) organized the 13th edition of the Annual Biotechnology Congress (BAC).

This event, held in Madrid, allowed young students and professionals to share their results and knowledge with other students and senior professionals, part of the audience, being the setting of this network the purpose of BAC Madrid 2019. Biotechnologists from all over Spain could meet to see the last trends thank to lectures from academia researchers, but also business biotechnology. Participants could also share with the audience their results through oral communications and posters.

A sample of abstracts of those communications presented in BAC Madrid may be found bellow. We are looking forward to seeing you in the next edition of our Congress which will take place in Zaragoza in July 2020.
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Polygalacturonases (PGs) are enzymes that act over the pectic acid eliminating the α-1,4 bond between two non-esterified galacturonic acid residues. PGs from fungi present a high rate of activity and they perform best at slightly acidic pH values and an optimum temperature between 30°C and 50°C. The addition of PGs during juices production is focused on the degradation of pectin and other big molecules, reducing its viscosity and achieving a clear aspect for the juice, besides increasing the juice production and halving the required filtration time. PG from *Aspergillus niger* was immobilized using three different supports: glyoxyl, vinylsulfone and glutaraldehyde-activated amino support. The use of supports pre-activated with glutaraldehyde had the best results. PG immobilization was carried for 24h at pH 5, and at pH 5, 6.5 and 8 for 3h, and passed this time they were switched to pH 8 to complete the 24h. Another protocol used pH 8 adding 300 mM NaCl to prevent ionic exchange between the enzyme and the support. The immobilization under all conditions produced a significant increase in thermal stability during stress inactivation experiments at pHs from 4, up to 10. This permitted that at temperatures over 70°C or pH values that went over 7, the biocatalyst maintained significant levels of activity while the free enzyme was completely inactive. The immobilization conditions were key over enzyme activity, thermostability and operational stability, making us think that the different conditions applied, allowed PG to have different orientations while being immobilized. The interest on the performance of each biocatalyst depends on the parameter of most value (activity or stability) and the conditions used during the reaction. Optimal PG immobilized biocatalysts could be reused up to ten times without significant losses in enzyme activity and offered a very linear reaction courses.
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Virus-like particles (VLPs) are nanostructures that mimic the natural configuration of a virus \[1\]. They are based on the intrinsic ability of structural viral proteins to self-assemble into particles. Their capacity of generating a strong cellular and humoral immune response due to their repetitive subunits and not containing viral genetic material makes them good vaccine candidates \[2\]. HIV-1 VLPs are based on the polyprotein Gag which can form spherical structures when recombinantly expressed.

In this work, mammalian cell platforms are the selected systems for such complex and enveloped VLPs. This approach allows the incorporation of accurate post translational modifications into the VLP, which are important for vaccine efficacy. Production of recombinant Gag VLPs in HEK293 cultures can be achieved by transient gene expression (TGE) or stable gene expression (SGE) \[3\]. In TGE expression of the gene of interest is lost over time due to dilution in each cell division while SGE achieves a constitutive gene expression via direct integration of the gene of interest into the genome. CRISPR/Cas9 system introduces targeted double-stranded breaks (DSB) which may be repaired by homology-directed-repair (HDR) if a DNA template is used \[4\]. In here, we present an approach where HDR-mediated knock-in is used to generate an HIV-1 GagEGFP HEK293 stable cell line into the genomic safe harbour AAVS1.
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Despite the survival rate of cancer patients is higher than the last decades, new diagnosis tools are needed for the appropriate detection of tumours. ImmunoPET is a visual technique where antibodies are used to specifically detect a protein which is expressed in tumours, what allows to make an efficient diagnosis in a non-invasive manner \[1\].

The best candidate for this technique is a protein that is differentially expressed between normal and tumoral tissue. By bioinformatic analysis, ABCC3 showed to be a good target for immunoPET in Glioblastoma Multiforme (GBM), patient data revealed poor survival with high levels of ABCC3.

ABCC3 is a member of the subfamily of MRP (multi-drug resistance proteins) that belongs to ATP-binding cassettes (ABC) transporters, it may play a role in organic anions excretion in liver and intestine \[2\].

We aim to determine a correlation between ABCC3 expression and chemotherapy response. Our studies began with a cell line with high ABCC3 expression levels, we generate ABCC3 knock-out cells and they were more sensitive to cis-platin and temozolomide treatment compared with wild type cells. GBM cell lines were characterized at mRNA and protein levels of ABCC3, showing different expressing profiles.

ABCC3 overexpressing and knock-out cells of GBM cell lines were developed, demonstrating that the lack of ABCC3 *in vitro* causes sensitivity of the cells to chemotherapeutics, likewise high protein levels confer resistance to drugs.

O6-Benzylguanine (O6-BG) is a potent inhibitor of O6-methylguanine-DNA methyltransferase (MGMT). When inhibiting MGMT, cells are more sensitive to temozolomide administration \[3\]. Combination treatment between cis-platin or temozolomide with O6-BG did not synergize, however MGMT levels were altered when ABCC3 is knocked-out.

It would be interesting to further investigate ABCC3 and MGMT relation for treatment improvement. ABCC3 could be a favourable target for immunoPET to improve diagnosis and determine chemotherapy response in different tissues.
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Glioblastoma (GBM) is the most prevalent and most aggressive brain tumor. Current techniques for GBM diagnosis -Magnetic Resonance Imaging- still being unaccurate and molecular imaging approaches are emmerging as non-invasive tools. Targeting of GBM with highly specific imaging probes allows non-invasive diagnosis, treatment stratification and monitoring of patients. Overexpressed GBM biomarkers have allowed the desing of monoclonal antibodies for molecular imaging. However, their large size impedes the penetration through the blood-brain barrier (BBB) and diffusion into the tumor. Smaller protein scaffold-based probes targeting GBM are being developed \[*target*\]: nanobodies \[*HGF*\], affibodies \[*PDGFRβ, EGFR, IGF-1R, VEGFR2*\], knottins \[*phosphatidyl inositide, MMP-2, integrins αvβ3, αvβ5*\], anticalins \[*HGF, VEGF-A*\], adnectins \[*VEGFR*\] and DARPins \[*HGF*\]. Their lower molecular weight enables better tumor uptake and faster clearance compared with monoclonal antibodies. Successful molecular imaging has been conducted on preclinical xenograft and orthotopic mice models.

We have bioinformatically identified molecular targets for the development of molecular imaging probes for GBM. We are developing nanobody-based targeting agents against these candidates following two strategies. First, we are actively immunizing dromedaries with a target-overexpression glioma cell line in order to clone the targeted-enriched repertoire of variable domain of camelid heavy chain. We will generate a nanobody-expressed bacteria library or nanobody *nanothèque*. Bacteria expressing high affinity nanobodies will be selected by *E. coli* display. Also, we are isolating nanobodies against GBM target from a gene library by phage display. Selected nanobody probes will be used for molecular imaging of xenograft and "avatar" mice models. For clinical development, we will fusion our nanobodies with molecular BBB shuttles (ApoE, FC5 nanobody) to improve brain access via transcytosis. Multitargeting nanobodies, dual labeling strategies and radionuclide theragnostics approaches are considered. In the future, genetic profile of patients may allow molecular personalized immunotargeting and same-day imaging of GBM.
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Antimicrobial resistance (AMR) spread is an alarming global health issue. Bacterial infections are not only linked to the hospital area, they are also an issue in the food area. A strategy against AMR is to strengthen the research on alternative antimicrobials \[1\].

Herbal extracts and their secondary metabolites are an option for treating infections or preserving food \[2\].

In this study, evaluations of antimicrobial activities of herbal extracts were carried out using *in vitro* antimicrobial susceptibility assays against Gram-positive and Gram-negative strains in order to propose the active samples as antimicrobials. Extracts of *A. ludoviciana, Helianthus annuus* var*. Autumn Beauty* y *Lycopodium clavatum* showed antibacterial properties against Gram-positive and Gram-negative strains. This property of herbal extracts could be an alternative for finding natural antimicrobials for future research and development of new products to treat hospital infections, food poisoning or as food preservatives.
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Oxidative stress on intestinal mucosal barrier is closely related to the development of a wide range of chronic disorders such as Inflamatory Bowel Diseases and colorectal cancer (CRC). This exogenous oxidative stress can be triggered by multiple external factors such as diet, drugs, smoking or alcoholism, which increase reactive oxygen species (ROS) and reactive nitrogen species (RNS) in the intestinal tissue \[1,2\].

Fruits and vegetables are well-known for their antioxidant potential given their composition in phenolic compounds and other bioactive compounds \[3\], which can be also obtained from forest and agro-industrial by-products.

We have analyzed the potential use of agroalimentary industry waste as protective agents for the mucosal barrier upon oxidative stress induction. In addition, influence of maltodextrin-encapsulation has been evaluated. The selected cellular intestinal barrier model were differentiated Caco-2 cells over 80% confluence, which were exposed to 10 mM H~2~O~2~ for 20 minutes.

Results suggest the potential role of agro-food by-products as protective agents for the intestinal barrier upon exogenous oxidative stress induction. Therefore, food waste might be of interest for the pharmaceutical industry on the management of oxidative stress-related diseases of the intestinal barrier, giving a second life to a great amount of waste generated by forest and agro-food industries.
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Lipases have been widely used in food industry, chemical and pharmaceutical processes, because their high activity and high chemo-, regio- and enantio-selectivity \[1\]. Therefore, the immobilization of enzymes has commonly used, since it enables the easy separation of the reaction medium and the reuse of the biocatalyst \[2\]. In this context, a novel NiZnFe~2~O~4~ superparamagnetic nanoparticle was used as support for immobilization of the lipase from *Pseudomonas fluorescens* (PFL). For this purpose, this nanoparticle was coated with silica by impregnation with tetraethoxysilane (TEOS) and further activated with *p*-benzoquinone (BQ) and divinylsulfone (DVS), to produce the covalent immobilized biocatalysts. BQ and DVS are bifunctional molecules that can react with different moieties of enzyme (amine, hydroxyl, thiol and among others), producing highly stable biocatalysts \[3,4\]. For the best of our knowledge, BQ has not been properly studied to stabilize enzymes via multipoint covalent attachment. Therefore, we use this activating agent to immobilize PFL comparing with DVS, which is a promising support activator. PFL also immobilized on TEOS coated NiZnFe~2~O~4~ nanoparticles without any activation to produce the adsorbed immobilized biocatalyst. BQ biocatalyst demonstrated the most active and stable preparation (Recovered activity: 89 % and t~1/2~(60°C) over 1440 min), while the DVS covalent and adsorbed preparation presented a recovered activity of 82 and 55 % and half-lives of 225 and 150 min at 60°C, respectively. Therefore, this study shows a successful immobilization strategy, producing active and stable biocatalysts.
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*Clostridium tyrobutyricum* is the major agent that causes the blowing defect problem in cheeses due to the germination of its dormant spores during the ripening \[1\]. As a result of the pressure exerted by the gases produced, many of the affected cheeses show cavities and cracks, which cause the product loss in most cases.

Our aim is to develop a fast method to detect the spores in milk instead of the traditional microbiological ones that are not specific and are time consuming. For this reason, we developed an approach based on previous digestion of milk with subtilisin for recovering the spores. For the real time PCR, we tested different methods for disruption of spores, which is a total challenge due to its resistant structure. The microwave treatment followed by a standard DNA purification has been found to be the most efficient disruption procedure. We were able to detect from 10^1^ spores/mL to 10^7^ spores/mL, but we were not able to distinguish the quantity because of the low DNA recovery and also due to the effect of SASPs proteins on DNA packaging \[2\].

On the other hand, we *C. tyrobutyricum* spores detection by flow cytometry because it has the advantage of not disrupting the spores. The detection was done with a high affinity ligand as an alternative to antibodies produced in animals. The ligand was developed previously by Phage Display and its affinity for butyric spores analyzed by isothermal titration calorimetry (ITC). These results showed good binding of *C. tyrobutyricum* spores, but also for other clostridium species. Flow cytometry with specific ligands showed good results with a limit of detection of 10^3^ spores/mL and could be an alternative to the real time PCR to avoid the problem of DNA recovery from spores.
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Large-scale production of environmental microorganisms to exploit their biotechnological applications can be of great interest in agri-food industry. Activities of microorganisms with biotechnological use are the production of hydrolytic exoenzymes with diverse functions, the ability to supply essential nutrients to plants acting as biofertilizers, and the antagonistic effects they can exert against pathogenic microorganisms \[1,2\]. The beneficial consequences of their application can contribute to achieve a microbe-based sustainable agriculture \[3\].

A collection of soil and rhizosphere bacteria was isolated from cover crops of an olive grove in mainland Spain. All of them were identified and tested for their potential to produce exoenzymes related to the degradation and recycling of organic compounds, their ability to solubilize phosphates, fix atmospheric nitrogen, and capture iron, and their antagonism against relevant phytopathogenic fungi such as *Verticillium dahliae*, *Phaeomoniella chlamydospora*, *Dactylonectria macrodidyma* and *Fusarium avenaceum*.

Molecular identification of the isolates revealed a majority of *Bacillus* spp., and also *Massilia* spp., *Brevibacterium* spp., *Pantoea* spp., *Pseudomonas* spp., *Enterococcus* spp. and *Chryseobacterium* spp. as the main genera present. Production of exoenzymes as proteases, lipases, amylases, and DNases was positive for 96% of the isolates, whereas 92% was positive for phosphate solubilization, nitrogen fixation and/or iron uptake, and 41% displayed effective antagonism against, at least, one of the fungal pathogens tested. *V. dahliae* growth was inhibited by 33% of the isolates, one of them also by production of volatile organic compounds (VOCs). Inhibitory activity was detected against *P. chlamydospora* in 18% of the isolates and *D. macrodidyma* in 4%, without production of VOCs but, not against *F. avenaceum*. The high activity observed in soil and rhizosphere bacteria of the cover crops in the olive grove suggests a great potential to be produced in the biotechnological industry \[4\] for exoenzyme production, recycling of nutrients, reduction of agrochemicals, and/or biological control.
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Lipases are among the most used enzymes due to their unique properties and may be found in all living beings. Lipase immobilization is mainly necessary if biocatalyst's recovery and reuse is desired, as well as improve its properties. The lipases immobilization at low ionic strength on hydrophobic supports allows single step immobilization via interfacial activation, locking the lipase open form, and giving it a high stabilization \[1\]. It may be expected that immobilization conditions can have a significant impact on lipase conformation. In fact, the lipase from *Thermomyces lanuginosus* (TLL) has been described as sensible to the changes of the immobilization conditions \[2\]. Thus, in this work we intend to investigate if reversible immobilization of this enzyme on hydrophobic support under different conditions, such as pH and presence of some ions, may have an effect on their final stability and catalytic activity. Phosphate ions have proved to decrease the stability of many lipases \[3\], on the other hand, some cations (e.g., Ca2+) may increase enzyme stability, but mostly when immobilized on hydrophobic supports \[4\]. Octyl-agarose beads have been chosen as support, as they are widely used and agarose has some good properties. After performing the assays, we confirmed that immobilization conditions, using one lipase and the same support, can alter significantly the final catalytic activity and stability of TLL.
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Enzymes are very useful tools in the modern biotechnology, because of their specificity and selectivity in the green chemistry. But some properties limit their use (inhibition, specificity and possibility of reuse). Immobilization and chemical modification of the free or immobilized enzyme are among the most proposed solutions to overcome these limitations. In this work, we studied the effects of amination using carbodiimide and ethylenediamine on the properties of immobilized/stabilized ficin on glyoxyl agarose and free ficin. The free ficin was first aminated then immobilized on glyoxyl agarose. Thus, the immobilized ficin on glyoxyl agarose was directly aminated. Ficin activity versus casein and BANA (benzoyl-arginine-*p*-nitroanilide) was determined and stability at different pH (5, 7 and 9) was checked. The activity of the aminated immobimized ficin was altered (versus casein and BANA), and while, activity versus casein slightly increased and versus BANA decreased. The heist effect was reported at pH 9, where activity vesus casein increased over 10% and activity versus BANA decreased more than 5 folds. Thus greatly altering the enzyme specificity. The amination improved the enzyme stability at pH 5 while stability was impoverished at pH 9. On the other hand, free aminated ficin, retained around 80% of activity versus BANA and 90% versus casein. After optimization of the immobilization protocol, the new biocatalyst was compared to the obtained using the non-aminated enzyme. Activity versus BANA decreases, but it increased versus casein. The aminated ficin biocatalyst was more stable than the non-aminated ficin biocatalyst mainly at pH 7. Amination of immobilized or free enzyme may be considered interesting for preparing improved biocatalyst of ficin, mainly in proteolytic applications. This may be also considered (mostly amination) as a possibility for further improves of enzyme immobilization.
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The enzyme-linked immunosorbent assay (ELISA), is the most widely used and reliable clinical routine method for the detection of important protein markers in healthcare. Several methods have been developed to improve the ELISA sensitivity through immobilization of antibodies on the microtiter plates \[1\]. We have developed a highly sensitive ELISA strategy based on the preparation of acetylated chitosan surfaces in order to improve the antibodies orientation. For this purpose, we used capture antibodies fused to the chitin binding domain (ChBD) of chitinase A1 from *Bacillus circulans* WL-12 \[2\]. Chitin surfaces were obtained by mixing small quantities of chitosan and acetic anhydride in each well of a microtiter plate and allowing the mixture dry overnight \[3\]. Anti-c-myc 9E10 low affinity antibody fused to ChBD was cloned and expressed in CHO cells obtaining the anti-c-myc-ChBD antibody. We demonstrated that anti c-myc-ChBD binds specifically to the chitin surfaces in comparison with anti-c-myc 9E10 which did not bind to it. Chitin surface was used to develop a sandwich ELISA to detect the chimeric protein human c-myc-GST-IL8 cloned and expressed in *Escherichia coli*. The limit of detection and quantification of the high binding protein microtiter and chitin-treated plates were compared. The ELISA procedure developed on chitin surface were 6-fold more sensitive than the ELISA performed on standard surface with significant differences (p\<0.0001). Acetylated chitosan surfaces allow the antibody orientation on the surface and may be an appropriated method to replace the standard surfaces given the stability in time and the low cost of its preparation.
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The idea of generating a functional kidney graft on demand would extend the option of kidney transplantation to more patients with end-stage kidney disease. Transplantation of embryonic kidneys (metanephroi) showed that if these intact primordia were transplanted into adult hosts, it can mature attracting a new vascular system from host, avoiding immune response and exhibiting functional properties \[1\]. Our purpose was to determine the excretory functionality of the developed metanephroi using an *in vivo* renal scintigraphy, as well as post-mortem examination and histological evaluation.

With this aim, using the rabbit model, 14 metanephroi were micro-dissected from 15-day-old foetuses and transplanted into the retroperitoneal fat of 3 non-immunosuppressed hosts, using a minimally invasive laparoscopic technique \[2\]. Three weeks after transplantation, cortical renal scintigraphy was performed using the Sentinella® 102 and 3mCi of technetium-99m DMSA 30 minutes before planar acquisition of the images. After that, recipients were euthanized and organoids were retrieved, evaluating morphologically and histologically. Host kidneys were used as control.

The renal scintigraphy analysis demonstrated the renal function in new kidneys developed from transplanted metanephroi. Renal activity was 4 times lower for new kidneys in comparison with host kidneys (10000 vs 41000 counts, respectively). Nevertheless, new kidneys were 21 times smaller than host kidneys (0.5±0.44 vs 11.2 ±0.18 g, respectively). Moreover, this renal activity was in concordance with histological results, as glomeruli developed from these new kidneys were mature and similar to those present in host kidneys (40±4 vs 41±2 cells/glomerulus, respectively). In addition, the hydronephrosis state of the new kidneys as consequence of the lack of connection between the new ureter and the host\'s bladder, prove the excretory function of the new kidneys. Therefore, this study could pave a way to an unlimited supply of kidney for transplantation that could put an end to the current long waiting lists.
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Melatonin is a ubiquitous molecule that regulates numerous physiological functions and plays an important role in male reproduction, directly influencing testosterone levels and sperm quality \[1\]. The presence of sperm membrane melatonin receptors in several animal species supports the hypothesis of a direct action of this molecule on spermatozoa \[2\]. Sperm maturation, capacitation and survival may thus be affected by the presence of endogenous melatonin. This study aimed to assess the direct influence of melatonin on mitochondrial activity and reactive oxygen species (ROS) production of sperm from bull (*Bos taurus taurus*) and Iberian red deer *(Cervus elaphus hispanicus*). Sperm samples from five deer and five bulls, epididymal and ejaculated respectively, were treated with different concentrations of melatonin (1 μM, 10 nM, 100 pM, 1 pM) and then incubated (39 °C, 5% CO~2~) for 4 h, under non-capacitating conditions (Hepes-buffered TALP) and capacitating conditions (Hepes-buffered TALP supplemented with 2 U/mL heparin). Flow cytometry analysis showed a significant increase (p\<0.05) in the ratio of viable sperm cells with active mitochondria after melatonin treatment under capacitating conditions, for all tested concentrations. This effect was not seen when using non-capacitating conditions, except for 10 pM melatonin treatment on deer sperm, which could be a slightly capacitating environment in this species. Melatonin treatment under non-capacitating conditions lowered (p\<0.05) the ratio of sperm cells with high mitochondrial superoxide production for all tested concentrations in both species. A similar effect was observed in deer sperm under capacitating conditions. Our results suggest that even the lowest concentrations of melatonin promote sperm survival during capacitation, presumably by stimulating signaling pathways through interaction with sperm membrane melatonin receptors. ROS function as second messengers for sperm capacitation \[3\], so the modulation of its levels could affect this process. The effect of melatonin on sperm cells may nevertheless vary considerably between species.
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The use of proteins as drug delivery systems is gaining interest in nanomedicine, especially when dealing with targeted therapies which require specific interaction and penetration into target cells \[1\]. By genetic fusion, proteins with multiple biological activities can be synthetized as single-chain polypeptides. This way, just a unique step of recombinant production is needed to obtain the final modular protein, in which each domain plays a determinant and distinct role \[2\]. In this context, the combination of both cationic peptides and polyhistidines into a protein structure has been proven as a universal self-assembling protein platform \[3\]. The paradigmatic example of this is the modular protein T22-GFP-H6, in which T22 (a potent ligand of the tumoral marker CXCR4) and H6 promote the formation of protein-only nanostructures around 11 nm (above renal filtration cut-off) which selectively bind and internalize CXCR4+ tumor cells *in vitro* and *in vivo* \[4\]. In here, we study the relevance of T22 and H6 positioning inside the modular structure by performing a morphological and functional characterization of alternatives in which T22 and H6 are rearranged in different locations. Interestingly, we prove that T22 must be placed at the amino terminus to allow CXCR4^+^ cell binding and specific internalization, while placing H6 at the carboxy terminus is crucial for promoting self-assembling. Moreover, the ability to oligomerize as regular protein nanoparticles increases cell penetrability in a cooperative way. Taken together, these data are of relevant interest for the design of smart nanoscale protein carriers for targeted drug delivery, as CXCR4 is a significant homing marker of many pathologies, such as many types of cancers and HIV infection, among others.
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Fructose consumption has increased considerably in the last decades associated with its incorporation in sugary drinks and processed foods \[1\]. This increase in consumption has been related to cardiovascular diseases, obesity and diabetes \[2\]. Recently, it has been shown that the gut microbiota is directly related to diet. This link affects both the functional activity and the composition of the gut microbiota \[3\]. Thus, the consumption of this sugar could affect the expression and profile of antibiotic resistance of said microbiota. This fact evidences the growing scientific interest in knowing those factors that may negatively affect the increase in antibiotic resistance, among which could potentially include the effect of this sweetener on the gut microbiota and its consequences.

The contribution of the present work consists of the biotechnological adaptation of techniques traditionally used for the evaluation of antibiograms of clinical isolates (phenotypic expression of population resistance) for the study of the behavior of the intestinal microbiota against antibiotics the coeno-antibiogram \[4\], insofar as it concerns the study of the phenotypic expression of the antibiotic resistance of the bacterial community as a whole ("coeno-" from greek κοινός koinós \'common\'). In this study, male Sprague-Dawley rats were used from mothers who received water during pregnancy (*CONTRO*L) or mothers who consumed fructose in the drinking water (*FRUCTOSA*) who, after reaching adulthood, consumed fructose for 21 days (CF and FF), fructose with salt (components of the Western diet) (CX and FX) or water (CC and FC) together with a standard solid diet. The coeno-antibiogram (Epsilon test© and Vitek©) was studied in the feces of these animals. For the treatment of the data the Random Forest and Wilcoxon statistics were used.

The results of the gut microbial communities show an increase of Minimum Inhibitory Concentration (MIC) according to the following model: (CF) against piperacillin and amoxicillin; (FF) against cefuroxime and imipenem and (FX) against amoxicillin. Increases that, however, are not observed in the other groups (CC and CX).
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FurA (Ferric Uptake Regulator) from the cyanobacteria *Anabaena sp.* PCC 7120 is a transcriptional regulator that controls not only iron homeostasis but also other important cellular processes such as oxidative stress response, nitrogen metabolism or cell morphology \[1\]. Furthermore FurA has been proposed to act as a redox sensor protein, due to its disulfide reductase activity and its ability to interact with heme \[2\]. 2-oxoglutarate (2-OG), a metabolite produced in the Krebs cycle, acts as a signal of carbon/nitrogen balance and, in cyanobacteria, it modulates DNA-binding activity of the key regulator for nitrogen metabolism NtcA \[3\]. As previous studies showed that FurA was able to control the transcription of *ntcA* and *hetR* genes \[4\] we wondered if this transcriptional regulator could also be sensing carbon/nitrogen balance via 2-OG. Isothermal Titration Calorimetry (ITC) assays proved that FurA was able to bind to 2-OG and Electrophoretic Mobility Shift Assays (EMSA) showed that FurA binding activity to the *ntcA* gene promoter region was modulated by this metabolite. In order to predict its binding site, a model of FurA tridimensional structure was built and docked with 2-OG, revealing that the potential binding site of this molecule was close to DNA binding domain and contained basic aminoacids. Multiple sequence alignments showed that these residues were present in Fur proteins from other cyanobacteria species, such as *M. aeruginosa* or *N. spumigena*, and docking simulations predicted that 2-OG was also able to bind to these structures. Taken together, these results suggest a putative role of Fur proteins as sensors of carbon/nitrogen balance in cyanobacteria.
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